study question: What is the nature of the relational status, reproductive choices and possible regret of a pioneer cohort of women that either considered or actually performed oocyte banking for anticipated gamete exhaustion (AGE)?.
Introduction
The introduction of efficient oocyte cryopreservation offers women the opportunity to safeguard part of their reproductive potential (Garcia-Velasco et al., 2013) . The relative chance of live birth per thawed egg is age-dependent and about 5.9% for women aged 30 -39 years (Chang et al., 2013) . Healthy women who do not face an immediate gonadotoxic event also decide to cryopreserve oocytes in order to anticipate a more gradual exhaustion of their ovarian reserve over time (Gold et al., 2006; Homburg et al., 2009; Gorthi et al., 2010; Knopman et al., 2010) .
Egg freezing is not a guarantee for future reproduction, and remains an emergency a measure of last resort, whatever its indication (ESHRE Task Force on Ethics and Law, 2012) . However, the absence of an immediate gonadotoxic threat significantly alters a women's decision-making whether and when to embark on such preventive treatment. The timing of such a treatment, the number of treatment cycles and the amount of time available are not determined by the diagnosis or advice of an oncologist. It is this patient-based decision-making that has led to the dichotomy between the so-called medical and the social freezing. The authors therefore prefer not to refer to 'social' or 'non-medical' oocyte cryopreservation but to call it oocyte banking for anticipated gamete exhaustion (AGE) (Stoop et al., 2014) . The acronym AGE refers to both the preventive nature of the oocyte banking as well as to the indication being the reproductive 'age'-ing.
The need to collect data about the psychological aspects of fertility preservation for ovarian ageing, including women's motives for choosing this option, has been put forward in the recommendations by the European Society for Human Reproduction and Embryology (ESHRE) Task Force on Ethics and Law (2012) . Women who need more time or just want more time before starting motherhood might benefit from the experiences of others who have pioneered in undergoing preventive oocyte cryopreservation for AGE. In recent years, several centres published the experiences of women's opinion at the time of freezing; however, little is known about how oocyte preservation affects their future life (Gold et al., 2006; Nekkebroeck et al., 2010; Hodes-Wertz et al., 2013; Schuman et al., 2013; Vallego et al., 2013) . Therefore, we performed a follow-up study of a cohort of women who considered banking for AGE. Most of these women eventually had oocyte cryopreservation, while others decided not to proceed. The objective of the study was to find an answer to the following four research questions: (i) why did the candidate for AGE banking choose to perform the treatment or not, and how do the candidates feel about alternative options to achieve motherhood? (ii) How do these women look back to their own experience in terms of regret? (iii) How did their relational status and reproductive history change since their initial visit? (iv) How do AGE bankers feel about the use of their stored oocytes in order to achieve a pregnancy?
Materials and Methods
From the introduction of AGE-banking in our clinic in February 2009 until December 2011, the first cohort of women interested in oocyte banking for AGE were re-contacted for this follow-up study. The follow-up was performed with a standardized telephone questionnaire and all women were contacted at least 1 year (range 12-45 months) after their intake consultation at our centre. A single physician performed all phone interviews. The survey was reviewed and approved by the ethical review board of the UZ Brussel and all data were handled anonymously. Women presenting for oocyte cryopreservation with a medical indication other than the naturally anticipated age-related infertility, such as surgery or familial premature ovarian failure, were excluded from this study.
Before treatment, all women were medically screened by a single physician (D.S.) and received psychological counselling by a single psychologist (J.N.) as part of a standard intake procedure. The psychologist evaluates the candidates for any pre-existing psychopathology or social dysfunction that would preclude or impact treatment, and raises issues that candidate AGE banking may not have considered thus far (e.g. performing the treatment several times in order to obtain a certain amount of oocytes), so that these can be discussed prior to treatment (Klock, 2006) . Assessment of whether the risks (e.g. investments at different levels with no guarantees) and limitations of the treatment are fully grasped is performed and the alternatives are discussed in order for patients to make a well-informed and conscious decision (Nekkebroeck, 2013) . When indicated, based on medical and/or psychological grounds, the permission of the centre's ad hoc review board was sought before any treatment was initiated. Women were mainly denied treatment when they exceeded our centre's maximum age limit of 40 years at intake or on psychological grounds. Denial of treatment was also considered an exclusion criterion for follow-up.
The questions can be subdivided according to the four research questions addressed in the study. During the telephone questionnaire, a list with the possible answers was read to respondent. The women could select one or more possible answers but had the opportunity to add a different answer if none of the presented answers were applicable.
(i) For the motivational assessment, the women that actually performed AGE banking were asked the following question: 'Why did you decide to freeze oocytes?'. Secondly, all respondents were asked whether they would ever consider one of the following options; donor insemination to achieve single motherhood, becoming a recipient of oocyte donation with either a known or anonymous donor, adoption and childlessness. (ii) Views with regard to the undergone treatment. We assessed how women looked back on their decision to freeze or not to freeze oocytes. AGE bankers were asked the following questions: 'Do you regret to have frozen oocytes?', Would you do it again?. Those who answered affirmatively to the latter question were asked the additional question 'Would you have done it a younger age?' The candidates who decided not to bank were asked the following two questions: 'Do you regret not having frozen oocytes?' and 'Would you have done it if it had been considerably less expensive?'.
Follow-up of candidates for oocyte cryopreservation Secondly, AGE bankers were asked whether they had regrets regarding the number of cycles performed with the following question: 'Do you wish that you had done more cycles?'. (iii) Relational and reproductive follow-up: The relational history was assessed by the following question: 'Did you have a relation of at least 6 months since your first visit to our centre?'. The questions about the reproductive history consisted of the following questions: 'Do you still desire a child?'; 'What do you consider the maximum age for you to get pregnant, even if that would be medically assisted?', 'Have you tried to get pregnant since your first visit to our centre?' and 'If a pregnancy was achieved since your first visit, was that a spontaneous pregnancy?'. (iv) Use of the cryopreserved oocytes. AGE-bankers were asked the following question: 'Do you think that you will ever use the cryopreserved oocytes?'. Additionally, patients were asked whether they felt it now more or less likely to ever use the stored eggs when compared with how they felt at the time of freezing.
Statistical analysis
Categorical variables were analysed by using the Chi-square or Fisher's exact test. Continuous variables were analysed by the independent t or MannWhitney U-test depending on the normality of the distribution. To determine whether a data set is well modelled by a normal distribution, the ShapiroWilk test was utilized. All data were analysed with the SPSS 22 (SPSS version 22, Chicago, IL, USA) statistical test with a level of significance set at 0.05.
Results
A total of 152 candidates were seen at the outpatient clinic during the observation period including 14 candidates whose request was rejected by our internal review board. The majority of these women were refused on the basis of age (n ¼ 10) and four were refused for psychological reasons (e.g. psychopathology, major life event issues). Of the remaining 138 women, 86 decided to perform at least one oocyte cryopreservation cycle (AGE bankers), while the remaining 52 eventually decided not to undergo cryopreservation (non-bankers) ( Table I) . Sixty-five out of the 86 treated patients (75.6%) consented to the follow-up study against 31 of the 52 patients (59.6%) who decided not to undergo treatment in our centre. Two of these non-bankers were excluded for further analysis, as they had performed oocyte cryopreservation in their home country as it became possible there. Three women categorized under the non-bankers attempted an ovarian stimulation but failed to bank oocytes but none of these women consented for this follow-up study. At the time of intake, the mean age and the relational status of the candidates who decided to bank did not significantly differ from those who decided not to bank. The mean age also did not differ at the time of follow-up.
Motivational assessment
When asked for the reason for oocyte banking, 65% of the bankers stated that they considered the treatment as a sort of 'insurance' against future infertility (Table II) . Other important motivations were related to either giving more time to find a suitable partner (49%) or to reduce the pressure to find such a partner (32%). The most popular alternative to oocyte cryopreservation was intrauterine insemination with donor sperm (Table III) . The second most popular alternative appeared to be adoption. The views on the alternatives did not differ between the AGE bankers and the non-bankers.
Views on treatment
None of the AGE bankers regretted the treatment and the vast majority (95.4%) declared that they would do it again (Table IV) . Of the latter group, 75.8% answered affirmative to the question whether they would do it at a younger age. Three (10.3%) of the women who decided not to bank said to regret their decision, another 31.0% declared not to really know whether they regret their decision or not. A significant proportion of the AGE bankers regretted not having done more treatment cycles (25/62) ( Table V) . Women who regretted not having done more treatment cycles actually performed a significantly lower number of treatment cycles and had a significantly lower number of vitrified oocytes banked. The age of those who regretted and those who did not does not differ.
Relational and reproductive follow-up (Table VI) Half of the women had been in a relation that lasted a minimum of 6 months since intake (Table VI) The Chi-square test or independent t test was used, unless indicated. *Among non-bankers, 31 women consented for follow-up; however, two were excluded for analysis as they performed anticipated gamete exhaustion (AGE) banking at another centre. **TheMann -Whitney U-test.
that goal among AGE bankers is 43.59 years, which was significantly higher when compared with non-bankers (42.38 years; P ¼ 0.003). A large number of both bankers (35.4%) and non-bankers (44.85) had actively tried to get pregnant and no differences were found between the groups with regard to success, infertility and use of assisted reproductive technology. Seven (30.4%) of the AGE bankers that attempted a pregnancy did so through donor sperm insemination as a single parent and three (23.1%) of the non-bankers did so as well.
Use of the cryopreserved oocytes (Table VII) Only half of the women with cryopreserved oocytes believed that they will ever use the cryopreserved oocytes, while 29.2% of the women indicated that the chances of ever using the cryopreserved oocytes is now lower when compared with what they thought at the time of freezing. On the other hand, 21.5% of the women held the opposite opinion and believed that their chances to ever use the oocytes were higher than believed at the time of freezing. Two women returned for a treatment cycle with the cryopreserved oocytes. The warming of the cryopreserved oocytes resulted in one ongoing pregnancy. The Mann -Whitney U-test was used for all comparisons. The level of significance for all tests was set at P , 0.05.
Follow-up of candidates for oocyte cryopreservation

Discussion
Our follow-up study demonstrated that only half of the women who have had oocyte cryopreservation to try to avoid age-related infertility thought that their frozen oocytes would ever be used. Moreover, 3 years after treatment, 29.2% of the women thought that they were now less likely to use their stored eggs when compared with what they assumed at the time of freezing. This could not be explained by a decreased child wish, as almost all AGE bankers (98.5%) indicated that they still felt that desire. A possible explanation was an overoptimistic view towards the chances through natural conception at an already advanced reproductive age. This, however, appeared surprising as these women have already established a good understanding of reproductive ageing given the fact that they had undergone preventive oocyte freezing. A second possible reason why many considered it now less likely to ever use the cryopreserved eggs might be the presence of an increasing faith that they eventually would meet a suitable partner with whom they could start a family after a spontaneous conception. We observed that 47.7% of the AGE bankers have been in a relation of at least 6 months since they stored their oocytes. A significant proportion of the AGE bankers indicated that the search for a suitable partner was an important motivation to store oocytes. This motivation has been found to be the dominant motivation in several other studies as well (Nekkebroeck et al., 2010; Hodes-Wertz et al., 2013; Vallego et al., 2013) . However, some years after having visited a fertility centre for AGE banking, women appear more likely to consider single motherhood with the use of donor sperm. About half of the population, whether women banked oocytes (52%) or not (48%), considered insemination with donor sperm as an alternative. At the time of the intake, the majority of the women-even at an elevated reproductive age-still wanted to give themselves the chance to find a suitable partner to have a child within a nuclear family constellation (Nekkebroeck, 2013) . It is possible that as time goes by, the desire for a child becomes stronger than the desire for a partner and that women abandon the idea of motherhood only in case of having found the right partner and comply with single motherhood after IUI with donor sperm (in a fresh cycle).
Despite the fact that many have possibly performed an unnecessary and expensive precautionary treatment, almost nobody regrets the decision to bank. The only regrets that were identified in this study were either related to the age at the time of banking or the number of oocytes banked. Many women indicated that they would preferably have performed this preventive action at a younger age and a significant number of women preferred to have undergone more freezing cycles. Both these findings indicated that these women were mainly troubled by factors that may negatively influence their future reproductive chances with their cryopreserved oocytes. However, their views on the ideal age and the ideal number of cryopreserved oocytes are debatable and depended largely on the counselling given by the treating physician (Stoop, 2010) .
In this study, a comparison was made between women that decided to bank oocytes and those who decided not to pursue any preventive action. No differences were found with regards to the patient characteristics, and there was no difference in their relational and reproductive history after visiting the fertility centre. These findings of non-bankers cannot be generalized to the general population because the control group of non-bankers in this study actually visited a centre as a potential candidate for banking. These findings suggest that the time and effort related to repetitive oocyte banking did not interfere with relations or attempts to conceive. Hence, the treatment did not put their lives on hold, as could be the case for patients who undergo IVF in order to conceive a child. Although the difference was just over 1 year, we observed that the maximum age considered acceptable for pregnancy was significantly higher for AGE bankers when compared with non-bankers. This could either reflect a greater tolerance towards motherhood at an advanced age (Dondorp and De Wert, 2009 ) or may be due to higher reproductive optimism related to the fact that they have cryopreserved oocytes (Lockwood, 2011) . The latter argument could be a dangerous delusion based on overoptimistic expectations from the stored oocytes as described by Lockwood (2011) . Intriguingly, a similar increased maximum age was observed in a survey on preventive banking for AGE in the general population of women of reproductive age (Stoop et al., 2011) . This study found that women favourable to the idea of preventive oocyte banking had a significantly higher maximum age limit for a pregnancy when compared with women that declared not to be interested in this technique (41.84 versus 39.59 years). During the follow-up period, several women successfully attempted a pregnancy either with a partner or through donor insemination, but only two women returned to use their frozen oocytes of which one resulted in an ongoing pregnancy. This study shows that only a few women return for their oocytes in the first 2-3 years after banking, especially in view of the rather advanced average age of the women at the time of banking. It could possibly be explained by the relatively short follow-up period and the fact that those who attempt a pregnancy first prefer to exhaust all other ways before using the cryopreserved eggs. A more complete evaluation of the utilization of these cryopreserved oocytes will become possible as soon as all women in our cohort have reached the age of 47 years, which is the maximum age allowed for assisted reproduction in Belgium. Eventually, this will also allow a true cost-effectiveness analysis as both clinical outcome and the patient return rate will be available. A recent study by van Loendersloot (2011) concluded that oocyte cryopreservation is cost effective on the condition that a very high proportion of women (at least 61%) returns for their cryopreserved oocytes. The low utilization rate in our study and comparable experience with low utilization rates after male fertility preservation (Kelleher et al., 2001 ) may, however, indicate that much lower rates are to be expected.
As many candidates banked oocytes in their late thirties, further follow-up of the oocyte warming outcome from AGE bankers will be useful for the counselling of others who consider banking for AGE at such an advanced reproductive age. However, in the literature, acceptable pregnancy rates were reported after oocyte cryopreservation for women in their late thirties (Chang et al., 2013; Cil et al., 2013) .
To our knowledge, this is the first follow-up study of women banking for AGE. A strength of this study is that it gave an insight into the relational and reproductive choices after banking oocytes. In view of the recent introduction of this technique, this study is obviously limited in the followup time. The research method also holds some limitations, because with a standardized phone interview it is difficult to explore some topics in depth, which might have given more information as to why women feel that they will probably not need to use their stored oocytes.
In conclusion, this pioneer cohort decided to cryopreserve oocytes primarily as a possible insurance against future infertility and to buy some time to find the right partner. Follow-up found that the vast majority do not regret their decision to bank oocytes. However, most AGE bankers would have preferred to have the oocytes banked at a younger age and only half of the women believe they will ever use these eggs. A significant part of both bankers and non-bankers have actively tried to get pregnant. Only two women have used their cryopreserved oocytes within the 2-year follow-up period. Future follow-up studies will need to establish the true utilization rate of the stored oocytes.
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